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Figure 1. Northern Hemisphere distribution of snow water equivalent. 
Data from the National Snow and Ice Data Center (NSIDC), served 
through the Environmental Systems Science Centre (ESSC) WMS and 














Figure 2. The GeoMapApp map-based browser (www.geomapapp.org) provides live links to Alvin 
Frame Grabber and Jason Virtual Van Images that are publicly available through the National Deep 
Submergence Facility at WHOI. Black circles along dive tracks indicate locations of available online 
images that are selected to directly access the Virtual Van and/or Frame Grabber. This example 
is from the Mariner Vent Field, Lau Basin, Ridge2000 Integrated Study Site, and utilizes a high-
resolution (10-cm grid) bathymetric map (from cruise TUIM05MV) as a backdrop. Figure provided by 



























































































Theme 1: Science User Needs and Concerns
Figure . MARGINS and related data collected at the Central America SEIZE and SubFac 



















































T1-R1: Open public data access is fundamental to 










Figure 4. Screen shot of a -D visualization of the Eastern Lau Spreading Center highlights seismic, geochemical, and hydrothermal vent field data 
from around the Lau Integrated Study Site of the Ridge2000 program. Along-axis multichannel seismic data show a relatively continuous reflection 
from the interface between the pillow basalts and sheeted dikes (green line), while the axial magma chamber reflection does not appear until 
later (red lines). Red and orange diamonds denote known and potential hydrothermal vent fields (data from Baker et al., 200). Spheres mark 
geochemical sample sites and are colored by MgO concentration (red being high, black being low; data from Bezos et al., 2005). Colors in upper 
portion of the image are bathymetric data. Three-dimensional scene available through RidgeView ( http://ridgeview.ucsd.edu/). Figure provided by 

































T1-R. Complete and seamless integration of data 
resources from both the marine and terrestrial 









Figure 5. Distribution of National Research 
Institute for Earth Science and Disaster 
Prevention (NIED) seismograph stations in 
Japan. F-net and Hi-net are mean broadband 
and high-sensitivity seismograph networks, 
respectively. Both K-NET and KiK-net are 
strong-motion seismograph networks, although 
KiK-net accelerographs are installed at the 




















T1-R4. Mechanisms are needed to track the use and 
publication of data sets to ensure academic recogni-





















































Theme 2: Data Documentation and Publication
Figure 7. Using analytical data for > 11,000 samples from the PetDB 
database, Rubin and Sinton observe systematic, regional compositional 
variations in a global MORB data set. Based on this observation, they 
propose a new ocean ridge magma chamber model in which the 
number, size, and depth of shallowest melt segregations vary smoothly 
with spreading rate and magma supply. This new perspective on crustal 
magma bodies provides a framework for understanding structural, 
geophysical, hydrothermal, and volcanological attributes of ridges. 
According to the authors, the major element, trace element, and 
radiogenic isotope data within PetDB made this research possible. 
Figure from Rubin, K.H., and J.M. Sinton. 2007. Inferences on mid-
ocean ridge thermal and magmatic structure from MORB compositions. 



































































Figure . Launching the Japanese submersible KAIKO 7000 operated by 









T2-R1: The ultimate responsibility for ensuring 
adequate documentation of a field program lies with 
scientists and must be part of their obligation to fund-
ing agencies. Standard practice should include the 
identification of a “data liaison” from within the sci-
ence party, who works with the ship’s support staff to 






















T2-R2: Routine use of standardized data documenta-























Figure 9. Left. Water sampling on Lake 
Baikal. Photo provided by Jens Klump. 
Bottom. Photograph of the Japanese riser 
drilling platform Chikyu, which is capable 
of drilling to 7000 m beneath the seafloor. 
























T2-R4. Funding agencies must be involved in enforcing 
standard practices for data documentation and sub-




OSDS: Data Inventory Map
Figure 10. United Nations Environmental Programme (UNEP) Shelf Programme online metadata portal. The One Stop Data 
Shop’s Web portal allows users to examine the public marine geoscientific research data available in their areas of interest. 
Survey lines and associated metadata are displayed to allow users to evaluate data availability. Access to actual data, including 
seismic and bathymetry, is restricted to Article 7 requests and is facilitated in conjunction with the collaborating institutes. 
Figure from UNEP Shelf Programme/UNEP-GRID-Arendal.
2.See.for.example.Morpho,.a.framework.for.storing.and.serving.ecological.data.and.metadata.using.the.Ecological.Metadata.Language.(EML).
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3Edwards,.P.N.,.S.J..Jackson,.G.C..Bowker,.and.C.P..Knobel..2007..Understanding Infrastructure: Dynamics, Tensions, and Design. Report of a 














Scientific examinations, experiments and numerical cal-
culations can only be reproduced or reconstructed if all 
the important steps are comprehensible. For this reason, 
full and adequate reports are necessary, and these reports 
must be kept for a minimum period of ten years, not 
least as a source of reference, should the published results 








T2-R5: All data necessary to reproduce published sci-
entific results need to be published and archived in 












Figure 11. Vertical cross section of seismic tomography model, GAP-P1 (Obayashi et al., 200, EPSL. 24, 
149-15), beneath Japanese Islands displayed in Google™ Earth. The KML file used here is produced 
using conversion tool developed by Jamstec (see http://www.jamstec.go.jp/pacific21/TMGonGE/top.
html). Figure prepared by Yasuko Yamagishi, JAMSTEC.
Figure 12. Three-dimensional temperature 
structure of Gulf Stream shown in Google™ Earth 
(imagery displayed apparently above sea level, 
owing to limitations of Google™ Earth). Figure 




































T2-R7: Unique identifiers for data should be used 










T2-R: Scientific societies should take an active role 
in formulating best practice guidelines for the pub-








Figure 1. Ginger Elrod works with an iron measurement system on 













Session I: Standards and 






















Theme : Data and Metadata Interoperability
Figure 14. Screenshot of Monterey Bay Aquarium Research Institute (MBARI) Samples 
Database, a data resource for samples collected during MBARI cruises. Figure from 
John Graybeal, MBARI; see http://www.mbari.org/samples/docs.
1
Extensions, Profiles,  
and Vocabularies
Extensions are additions to a metadata standard that allow users to 
provide information in additional fields that were not mentioned in the 
original standard. In standards such as ISO 19115, extensions include:
• addition of a new metadata section
• alteration of the domain of a metadata element (e.g., assigning a 
code list to specify allowable responses for that metadata element)
• addition of terms in a code list
• addition of a new metadata element to an existing metadata 
element
• addition of a new metadata entity
• changing the obligation of a metadata element from optional 
to mandatory (but not the reverse, which would break 
the core standard)
Constraints are considered a specialized subset of extensions, in which 
additional restrictions are placed on the standard. (In the above 
list, items 2 and  are constraints.) In this case, the term “extension” 
describes the addition of information to the standard, even though the  
 metadata instances that follow the standard are restricted.
 Profiles are the community-specific application of the 
 metadata standard. In a sense, profile = metadata content 
standard + extensions. Profiles must meet the core requirements of 
the metadata content standard (that is, provide the mandatory ele-
ments that the standard requires) but can include extensions (described 
above). Since we also know a metadata content standard is composed 
of the core metadata set, a profile also can be thought of as profile = 
core metadata set + optional elements + extensions.
The developers of most content standards expect and encourage the 
development of extensions and profiles, and may direct how they 
are to be specified and/or registered. A community that adopts a pro-
file increases the interoperability of its metadata internally. It even 
increases its interoperability with communities that use other profiles, 
because the use of the core metadata elements is shared.
An important way that content standards may be constrained is 
through the use of vocabularies. Vocabularies can be used to fill out 
particular fields within the standard. The vocabulary used may be 
specified within the standard itself (e.g., some fields in ISO 19115 
define possible entries); or the standard may describe how to specify 
the vocabulary or vocabularies used (netCDF COARDS/CF allows users 
to specify the “standard vocabulary”); or the standard may be silent 
about vocabularies (the CSDGM is fairly open about how many fields 
are filled out). As noted above, extensions are a common way to nar-
row the options for filling out fields requiring textual responses. From 

























































































































Figure 1. Example of results using PANGAEA’s “PangaVista” search interface. The search is for all data 





















































T-R4. New efforts within the marine geoscience com-
munity to develop standards and protocols to support 
interoperability should build upon and take advan-








T-R1. The community must minimize the prolifera-
tion of metadata standards and work toward a uni-












Table 1. Compilation of some existing registries for 




GCMD Data sets WxS DIF
STD-DOI Data sets SOAP
OceanPortal Web sites
SESAR Samples WSDL/SOAP
Pangaea Data sets OAI-PMH DIF, DC, ISO
WDC Data sets
GeoNetwork Data sets Z39.50 ISO, FGDC, DC
GeoConnections Data sets FGDC, ISO
SEDIS Data sets WMS OAI-PMH ISO
NDG Data sets OAI-PMH, 
SOAP, REST
MOLES, FGDC, ISO, 
DIF, DC, CSML
OAIster DOIs OAI-PMH
GEON All WxS WSDL/SOAP
 
T-R2. The community must create 
agreed-upon processes for com-
munity development of standards, 








T-R. Community-based best prac-







Session II: The “Low-Hanging 















































Figure 17. Figure illustrates results obtained using the OBIS data 
portal to search for all data points available through OBIS at different 
depths: above 100 m, between 100 m and 1000 m, and below 1000 m. 
The results show the decrease in the number of available data with 
increasing depth. Figure provided by Eva Ramirez Llodra from Ocean 












































Figure 1. The World Data Center (WDC) system encompasses 51 centers in 12 countries. Its holdings include 
a wide range of solar, geophysical, environmental, and human-dimensions data. Figure from Ferris Webster, 























T-R5. Development of a data discovery service 
across globally distributed marine geoscience data 























T-R. Data centers should work to expose their data 












Figure 19. SeaDataNet partnerships include major oceanographic 
institutes (including National Oceanographic Data Centres [NODCs]) of 
5 countries within the European Union and northern Africa. Figure 







T-R7. Development of special interest groups with 










T-R. A dedicated task group is needed to harmonize 
and map vocabularies for key parameters, including 










Figure 20. The US National Geophysical Data Center (NGDC) provides stewardship, products, and services for over 
400 geophysical data sets describing the solid Earth, marine, and solar-terrestrial environment, as well as Earth 
observations from space. A variety of mechanisms exist to access data, ranging from file systems, to database query 
methods, and include use of Web service protocols for machine-to machine-transactions. Figure from Chris Fox, NGDC.
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Figure 21. Article 7 software, Geocap as used by the United Nations Environment Programme (UNEP) Shelf Programme to provide complete project 
data packages to states delineating the outer limits of their continental shelf. Data types that can be imported and manipulated include various 
forms of analogue and digital seismic and single and multibeam bathymetry. Figure from UNEP Shelf Programme/UNEP-GRID-Arendal.
2
Recommendations
T4-R1: Uniform best practices and standards for data 
acquisition and data submission should be adopted 















T4-R2: Real-time (field) data, processed data, and 
















T4-R: The strong and continued interest in data from 
coastal waters should be leveraged to attract funding 




















































































Figure 22. GeoMapApp data visualization 
interface illustrating the capability 
to access data that reside externally 
through OGC-compliant Web Feature 
Services (WFS). With the GeoMapApp, 
data served from PetDB through a WFS 
are directly accessed, displayed in map 
view, and analyzed. This example shows 
the East Pacific Rise near the Clipperton 
Transform Fault. Rock sample locations 
are color coded by FeOT (orange-reds are 
high values, and blues are low). Chemical 
parameters can be graphed; here MgO is 
plotted verses Na
2
O, with dots colored by 
FeOT content. 
0
Figure 2. Proposed backbone route and sites of scientific interest for the NEPTUNE Canada 
regional cabled observatory. The cable is to be laid between the end of August and the 
beginning of October 2007. Instruments, nodes, and junction boxes will be deployed in late 























































T4-R4: Advance a culture among scientists that is more 

















T4-R5: International programs and bodies, such as 
GEOSS, eGY, IPY, GBI, and ICSU, that stimulate the 
development of data-sharing systems should be 
leveraged to promote our initiative for a global data 
















T4-R: A dedicated task group should be established 
to advance implementation of a global data network 
























Figure 24. Example of VENUS still camera images provided through the 
Data Management and Archiving System (DMAS) browsing interface. 
The interactive camera is located in the Saanich inlet off Vancouver 
Island at a depth of 95 m and is cabled to shore. It provides real-time 
access to seafloor images. Figure is screenshot of DMAS interface, 






Adopt test-bed sites for development of a 
data-discovery service across distributed 














































Establish opportunities for follow-up meetings 




















































































Appendix 2. Database Systems













































































































International Federation of Digital 
Seismographic Networks (FDSN)
www.fdsn.org











JAMSTEC (Japan Agency for Marine-Earth 































www.ig.utexas.edu/sdc and  
www.marine-geo.org/seismic







National Oceanographic Data Center, 








National Research Institute for Earth Science 










NEPTUNE, Canada (The North-East Pacific Time-

























Ocean Data Bank, National Center for Ocean 



































SDDB (Scientific Drilling DataBase) of the 



























































SNAP (Seismic database Network Access Point), 
























































Appendix . Workshop Agenda
Building a Global Data Network for Studies of 
Earth Processes at the World’s Plate Boundaries
May 9-11, 2007, Kiel Germany
May 9






Science Use Case Scenarios.
10:50-11:10. Science.Use.Case.Scenarios.1.–.Mathilde.Cannat.IPGP,.France
11:10-11:30. Science.Use.Case.Scenarios.2.–.Wolfgang.Bach,.Universität.Bremen,.Germany















Overview of Existing Data Systems (Project, National and International) Relevant for 


















Overview of Existing Data Systems (Project, National, and International) Relevant for 





















14:00-16:00.. Working Group Session 1
16:00-16:30.. Coffee
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